23 



HTfr AMtH TTOiWIKfryi r THESE', B BBBSElW Ogl SjUtlsrffi, fflHyUja 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 



April 7, 1998 



THIS IS TO CERTIFY THAT ANNEXED HERETO IS A TRUE COPY FROM THE 
RECORDS OF THE UNITED STATES PATENT AND TRADEMARK OFFICE OF 
THOSE PAPERS OF THE BELOW IDENTIFIED PATENT APPLICATION THAT 
MET THE REQUIREMENTS TO BE GRANTED A FILING DATE UNDER 
35 USC 111. 

APPLICATION NUMBER: 08/870,242 
FILING DATE: June 5, 1997 



By Authority of the 

COMMISSIONER OF PATENTS AND TRADEMARKS 



L. BLAND 
Certifying Officer 



-1- 



FIELD OF THE INVENTION 

The present invention relates to a microscope slide system end to & method of preparing 
S specimen on microscope slides. 

BACKGROUND OF THE INVENTION 

The preparation of live samples, culture of cells, bacteria, viruses, other living materials, 
cfrgiTyic al cn mpn aritioM, etc. far microsoopic fnraniinat ion presents tnrhrrical problems in the , 
1 0 preparation of the slide, both from a scaling perspective and from a hazard protection standpoint. 

The hazards presented by working with types of sample materials, such as live cells, live cultures of 
bacteria, viruses, or other biehazardous or chemically hazardous materials make it important to 
prevent the sample material from escaping from the slide into the outside environment, thereby 
potentially putting the microscopic and/or public and environment at risk. 
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The conirxments of a conventional microscope slide include a slide base, a cover slip, and 
mounting media ormountant to affix the sample mntrrinl and the cover slip to the slide base. 
Microscope slides of living samples or samples in fluid media arc conventionally prepared by 
simply tti minting the sample material in a suitable mounting media, such as distilled water or 
20 glycerin, on the surface of the slide base The cover slip is men placed on top of the sample 

material and the TnmTw+iwg n^i* and is affixed to the slide base by the adhesive action (surface 
tension) of the mounting media. 

In order to obtain an acmr*^ image of living material samples, it is essential that the slide 
25 base, cover slip, and the mountant are sterilized prior to the slide preparation process to prevent 
contamination of the sample. Tbe slide preparation process is even more demanding when slides 
arc prepared for use under very high magnifications and under special conditions including 
polarized light or dark field Humiliation. In these cases, various contaminating effects including 
very small contaminating particles, irregularities, and scratches in the slide, mountant, sample, ox 
30 cover slip can obscure critical areas of the magnified image of the sample material The 

microscopist could mistakenly interpret these contaminating effects in tbe sample image as being 
an actual part of the sample material. Conversely, the microscopist could mistakenly interpret that 



a icai part of the sample mfltariftl is an "artifact" and not part of the actual sample material. 
Accordingly, die dean and sterile condition of the slide, cover slip, and mounting media must be 
rn+tntAYneA while hfliufliriff them during the mounting process. 

In practice, the microscopist has to clean the slide base and cover slip and handle them 
carefully while loading a sample and/or mountant and while combining them to ensure that they are 
not damaged and that they and die sample and mountant is not contaminated This process can be 
very difficult to achieve and is quite time consuming at best. Thus, the application of the mountant 
and the sample material involves a good deal of skill and attention on die part of die micioscopist 

In addition, conventional microscopy slides can encounter problems when liquid sample 
materials axe covered with a cover slip. For example, if too much sample material is placed on the 
slide base and the cover slip is placed on the sample material, the excess sample material will be 
squeezed out from under the cover slip, thereby possibly contaminating the user, die equi pment , 
and the environment- This problem is caused by the generally incompressible nature of liquid 
within the sample material. To date, no practical solution has been found to address this problem. 

A further disadvantage of conventional slides occurs when the sample material expands as a 
result of heating or chemical reaction. As a result of this expansion, the sample material may 
escape and contaminate the environment To date, there has been no appropriate means or method 
to control the expansion of the sample materiaL 

Further, there is a need for a convenient means and method for testing the effects of a 
palette of antibiotics , antiseptics and other chemical agents on bacteria, viruses, cells directly on 
the microscope slide. 

Further, focusing of die objective of a microscope on the slide is a matter which requires 
careful and skilled adjustment of the fine focus and coarse focus of the microscope. This focussing 
process can be particularly difficult for people who are not experienced with microscope operation 
and are not able to judge the thickness of the pr e par ed slide. For example, improper focussing of 
the objective can cause the objective lens to contact the slide, thereby damaging the obj ecdve 
and/or, more importantly, the prepared slide which can result in a breach in the cover slip or slide. 



permitting the sample materia! to escape theiefiom. This is especially worrisome when tlie sample 
ma »^ql ;« tfwne €%r htohaaardona as the sample can cofntfrrninatc the microscope and the 
environment. 

SUMMARY OF TH£ INVENTION 

ItisaaoljectoftisepresefltiiEvefxficm It is a 

farther object of the piesent invention to provide a novel method of preparing microscope slides. 

According to first aspect of the present invention, there is provided slide system for 
microscopy comprising; a slide base; a cover slip; and an adhesive layer on a surface of at least one 
of said slide base and said cover slip, said adhesive layer surrounding a portion of said surface such 
that when said slide base and cover slip are engaged with said adhesive layer to form an assembled 
slide, said adhesive layer and said cover slip enclose and define a sealed sample area. 

According to another aspect of the present invention, there is provided a method of 
preparing a slide for microscopy, comprising die steps of: (i) placing a sample material on a surface 
of one of a slide base and a cover slip within a sample area surrounded by an adhesive material on 

surface; (ii) locating the other of said cover slip and said slide base over said sample area to 
engage said adhesive material; and (iii) pressing said slide cover and said slide base to form a 
sealed sample area. 

According to another aspect of the present invention, there is provided a slide system for 
microscopy comprising: 
a cover slip; and 

a slide base including a surface having an expansion volume formed there, said expansion 
volume surrounding a sample area on said surface and receiving sample material from said sample 
area when said cover slip is placed on said sample area. 

BRIEF DESCRIPTION OF THE DRAWINGS 

P icf c rr cd embodiments of the present invention will now be described, by way of example 
only, with reference to the attached Figures, wherein: 

Figure 1 shows a microscope slide system in accordance with the present invention; 



Figure 2 shows a cross-section through a sample area of an assembled slide system of 
Figure 1; 

Figure 3 shows a cross-section through a sample area of an assembled slide system of 
Figure 1 which further includes a spacer; 

Figure 4 shows another microscope slide system in accordance with the present invention; 

Figure 4a stems a cross-section taken along line 4a-4a of Figure 4 ; 

Figure 5 shows a cross-section through a sample area of a microscope slide system in 
accordance with the present invention which includes two expansion volumes; 

Figure 6 shows another microscope slide system in accordance with the present invention 
which includes an active dement; 

Figure 7 shows another microscope slide system in accordance with the present invention 
which includes test materials; 

Figure 8 shows another microscope slide system in accordance with the present invention 
which includes electrical conductors; 

Figure 9 shows the microscope slide system of Figure 8 further including a costing in a 
sample area; 

Figure 10 shows another microscope slide system in accordance with the present invention 
which includes electrical conductors in a sample area; 

Figure 11 shows a cross section through a sample area of an assembled slide of another 
microscope slide system in accordance with the present invention which includes an electric circuit 
component; 

Figure 12 shows another microscope slide system in accordance with the present invention 
which includes a pair of microperfusion ports; 

Figure 13 shows a cross section through a sample area of an assembled slide of another 
microscope slide system in accordance with the present invention which includes a pair of 
microperfusion ports connected on the lower surface of the slide; 

Figure 14 shows a cross section through a sample area of an assembled slide of another 
microscope slide system in accordance with the present invention which nickidrs a pair of 
microperfusion ports connected on the upper surface of the slide; 

Figure 15 shows a cross-section through a sample area of a microscope slide system in 
accordance with the present invention which includes thin filmc of metal or other suitable 
materials; 



Figure 16 shows a package for dehve^ 
present invention; and 

Figure 17 shows another package for delivering a microscope slide system in AfwwHtmrr 
with the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

A microscope slide system acc<Hding to 
Figure 1. As shown, slide system 20 includes a slide base 24, an adhesive 28 region and a cover 
slip 32. In this embodiment of the presem invention, a^ 

slide base 24 and encircles a sample area 36 on slide base 24 which is intended to receive sample 
material (not shown). 

In the example of Figure 1, adhesive 28 is applied only to slide base 24. However, it is 
Txmtemplated that adhesive material can be applied to slide base 24 and/or cover slip 32. depending 
on the application. For example, in cases where living cells are cultured on cover slip 32, adhesive 
2S could be located only on slide base 24. 

The particular adhesive used is not particularly limited and any suitable adhesive as will 
occur to those of skill in the an can be employed For example, adhesives such as #200, *Hi- 
Perfomance" Acrylic adhesive, manufactured by the 3M Company, can be employed for 
permanent sealing or #300, "Hi-Strength* Acrylic adhesive or #320, "Hi-Tenacity" Acrylic 
adhesive, also manufactured by the 3M Company can be employed for moderate sealing 
requirements. 

It is also contemplated that the adhesive could have a variety of forms. For example, the 
adhesive can be applied as a one-part adhesive system and coated onto either or both of slide base 
24 or cover slip 32. Alternatively, it is contemplated that the adhesive could also comprise a two 
part adhesive system, with a first part applied to slide base 24 and an activating second part applied 
to cover slip 32 such that when cover slip 32 is placed over sample area 36, the two adhesive 
regions are brought into contact and the adhesive bond is formed by the catalytic or stoichiometric 
reaction of the two adhesive parts. It is also contemplated that a setlable adhesive can be employed, 
for example a thermosetting or UV-curable adhesive can be employed, depending upon whatever 



limitations the sample material will impose on the setting process. 



Further, the adhesive could be applied in Ae fbnn of a diecui adhesive double-sided tape 
or film. The adhesive on the double-sided tape eanhai r »mim« T i Wjgnm g aiftipdw ««»b ^ 
3M™ automotive txim adhesives. It is also contemplated that the tape's adhesive could be a long 
term flexible type and/or removable adhesive such as those used in adhesive bandages or tapes. 

A low tack adhesive can be employed in situations where the ability to remove cover slip 32 
to access the sample material and/or add to it, is desired. Adhesive* such as #1000 Reposrdonable 
Acrylic adhesive as manufactured bythe3M Company can be employed for (his purpose. In such a 
case, for example, cover slip 32 can be removed to access sample area 36 and then replaced, as 
desired. Such an adhesive is also useful for adhering components of slide system 20 to a packaging 
material, as described below. 

It is further contemplated that a serial number, or batch number, can be provided for slide 
system 20. In particular, it is contemplated that a serial number can be provided within sample area 
36 to allow unique identification of the samples in sample area 36. Preferably, such a serial number 
will be formed on slide base 24 within sample area 36 by any suitable method, including 
lithographic techniques, etc as will occur to those of skill in the art, although such a serial number 
can instead be provided on cover slip 32, on slide base 24 outside of sample area 36, or omitted 
altogether. 

In use, a suitable amount of the sample material (not shown) is placed within sample area 
36, with or without a mountant, and cover slip 32 is then placed over adhesive 28 and pressed, 
thereby adhering cover slip 32 to the slide base 24. It is contemplated that the sample material can 
be deposited into sample area 36 using. conventional pipetting or micro pipetting techniques with 
disposable pipettes wherein the pipettes will be calibrated to deliver a precisely measured quantity 
of sample material to sample area 36 or via any other suitable method of providing a selected 
amount of sample material, as win occur to those of skill in the art 

Cover slip 32 is maintained in place by adhesive 28 which also encircles sample area 36 and 
which forms a barrier to maintain the sample material therein. Figure 2 shows a cross section 



tfiougK a completed slide system 20. As 'will be apperent to lirafeitf sOTm ^ 
noediurt be ring-shaped, and $qw,i^^ 

employed for adhesive 28, provided that samp]* area 36 is surrounded thereby. Also, it is not 
required that adhesive 28 and cover slip 32 have conespandiiig shapes, provided that wben cover 
slip 32 engages adhesive 28, sample area 36 is substantially sealed For example, cover slip 32 can 
be rectangular, allowing 28 is applied in a ring- 

shaped or square-shaped pattern* 

As shown in Figure 2, the total thickness 40 of & slide produced with system 20 is 
established by the thickness of adhesive 28, the shape and rfimm«f>^ of slide base 24 and cover 
slip 32 and the force applied to adhere cover slip 32 to adhesive 28. A contemplated advantage of 
the present invention is that, by carefixlly controlling the thickness 40 of the slide produced with 
system 20, the possibility of acrirtrntal damage to the microscope's objective lens and/or slide 20 
by the objective lens striking the slide can be reduced 

If a desired thickness cannot be obtained with the thickness of adhesive region 28. a spacer 
44 can also be employed as shown in Figure 3. to obtain the desired thickness. In Figure 3, and 
subsequent Figures, like c ompon en ts to those shown in Figures 1 and 2 are indicated with like 
reference numerals. As shown, when assembled a first adhesive layer 28a affixes spacer 44 to slide 
base 24 and a second adhesive layer 28b affixes cover slip 32 to spacer 44. As is the case with 
adhesive 28 in the example of Figures 1 and 2, the shape of spacer 44 is not particularly limited 
provided that its tqyper and lower surfaces can form appropriate scaled bonds with slide base 24 and 
cover slip 3 2 and that sample area 36 has a desired area. It is contemplated that slide system 20 can 
be provided with spacer 44 already affixed to slide base 24 by adhesive layer 28a, requiring only 
the loading a sample material into sample area 36 and the placement of cover slip 32 onto adhesive 
layer 28b. It is also contemplated that spacer 44 can be provided separately, in one or more 
thicknesses, for use when needed In tins latter case, adhesive layers 28a and 28b can be provided 
on spacer 44 or on slide base 24 and/or cover sHp 32, as desired 

It will be appreciated that, in adxfition to altering the total thickness 40 of a slide produced 
with system 20, the thickness 48 of sempfe space 36 can also be altered It is contemplated that the 
spacer can be manufactured of any material suitable for the particular microscopy investigation. 



including materials such as nylon, Dehin 1 * or g1*«« , 



In some circumstances, it may not be possible or commercially feasible to obtain a desired 
small thickness of adhesive to accommadatff the thidmeaa nf **mp}* rm^^] faired for the 
microscopical application in question. For example, if a sample ^t ^I thi^mm^ of ten microns 
fa desired, h can be dlfficdt to find an adhesw 

of tai microns. In such cases, material is removed from slide base 24, by etching, machining, 
grinding cither chemically or mechanically, or by any other suitable technique, in the area where 
adhesive 28 is to be applied. As a result, a thicker adhesive 28 cm 

without compromising the final closed total thickness of the slide system Also, the process of 
etching back or grinding back a circular-shaped area in the sur&ce of slide base 24 to accommodate 
adhesive 28 can assist in the alignment and location of slide base 24 and cover slip 32. 

The dose control of total thickness 40 has another advantage when used with a slide holder 
of carefully controlled thic kne ss. In thai case, die z-axis location - perpendicular to the plane 
of slide base 24) of sample space 36 and the uppcTsnrfece of cover slip 32 is easily predetermined 
and together define a reference position. The consistency of this reference position makes it 
possible to use a computer and stepper motors to rapidly move the objective lens to this known 
reference position with reduced risk of accidentally causing the microscope objective to strike the 
slide. This allows the microscopistto quickly and safely find the proper focus in the center of 
sample space 36 and to adjust the focus from this reference point higher or lower into the sample 
material as desired. * 

It is also contemplated that the refractive index and scattering properties of adhesive 28 can 
be selected to allow adhesive 28 to become a source of side lighting for dark field or 
uhnunicroscopic applications. Further, adhesive 28 can contain phosphors or fluorescent 
compounds which can act as a side light source for illumination of the sample material . 
Additionally, phosphors and fluorescent compounds in adhesive 28 can be used to maintain quality 
control during manufectnre, application, use and storage of slide system 20. For example, it is 
contemplated that in the case of an adhesive 28 containing fluorescent compounds, adhesive 28 can 
be tested under UV light to identify gaps or voids and/or to identify contamination of adhesive 28 
during ma nufacture, or after cover slip 32 is sealed to the slide base 24 during actual use. 



While slide base 24 is shown having conventional miadscopc slide dimeaisions (Le.: about 
1 inch by 3 inch dimensions), slide base 24 can have any suitable shape and dimensions including 
round, square, or any shape thai is suitable to the specific microscopy application. Further, slide 
base 24 and cover slip 32 can be made of any suitable material that is trans p aren t at the 
wavelengths of interest For example, for visible light use. optical plastics such as: polymethyl 
methacryste (commonly sold under the trademarks Lucite and/or Plexiglass); polystyrene 
(commonly sold under the trademarks Styron and Lustrtx; polycarbonate (commonly sold under 
the trademark Lexan); and styrcne acrylonitrile (commonly sold under the trademarks Lustran and 
Tyril) can be employed. Examples of glasses which are suitable for visible light use include glasses 
such as BK7, manufactured by Schott Glass Technologies Inc., 400 York Avenue, Duxyea PA, 
USA, or any other suitable glass as will occur to those of skill in the art 

In the case of infra red (IR) light use, materials such as silicon or AMTIR can be used or 
other suitable materials. In the case of ultraviolet (UV) light use, materials such as fused quartz, 
crystalline quartz, sapphire, spinel, iap^^ diamond, calcium fluoride, lithium fluoride, or 
magnesium fluoride can be used or any other suitable materials. Cover slip 32 can be made of the 
same material as slide base 24 t or can be of a different material. For example, the material of cover 
slip 32 can be chosen to ^^ly complement, or correct for, the refractive index and dispersion of 
the sample material or mounting media or far the immersion fluid. Also, slide base 24 and/or cover 
slip 32 can also be fabricated from colored glass or optical plastic, or a colored layer applied 
thereto, to filter the wavelengths of the light illuminating sample area 36. 

Slide base 24 or cover slip 32 can be coated with one or more layers of suitable transparent 
materials to correct for chromatic aberrations caused by the particular wavelength of light used to 
illuminate the sample Pt^rrinl Alternatively, slide base 24 or cover slip 32 can be formed of two 
or more layers of different materials for the same purpose. 

For deep UV and X-ray microscopy use, thin films of metal, crystalline substances or any 
Other suitable material can also be applied to slide base 24 and/or cover slip 32 and undesired 
material then removed, as is discussed below in detail with reference to Figure 15. Slide base 24 or 
cover slip 32 can also include a polarizing material on hs lower surface, including polarizing films 
and coatings, in order to provide polarized light to the sample material. Further, diamond, zircon, 
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polarizing or 'n nm re^ surfaces or the Eke can be provided on slide base 24 or slide base 24 can be 
fanned of multiple layers to allow conduction oflight along the XY plane (Le. - within the plane of 
slide base 24) of slide base 24 by total internal reflection. 

Further, sample area 36 in slide base 24 can be specifically modified to provide a number of 
different effects to ihe sample material For example, it is contemplated that the surface of slide 
base 24 in the sample area 36 can be etched to diffuse the light from an the light source, thereby 
providing diffuse lighting of the sample material. The surface of slide base 24 in sample area 36 
can also be tapered into the surface of slide base 24, by etching or machining or any other suitable 
technique including ion etching, laser etching, waterjet or solid particle jet erosion, casting, 
pressing or grinding of slide base 24. The increased depth of the resulting sample space 36 permits 
the microscopist to focus through various depths of sample material and allows the microscopist to 
assess the size of the sample ryxtmni and/or the sample material's components. 

Referring now to Figures 4 and 4a, another slide system in accordance with the present 
invention is indicated generally at 100. As shown, system 100 includes a slide base 24, an adhesive 
28, a cover slip 32 and a sample area 36, as before. In addition, slide system 100 further comprises 
an expansion volume 104, between adhesive 28 and sample area 36 and surrounding sample area 

36. pTrp»««HT1 ™^*m» 1^ « pwwi/lgd fn flW \TnmNV» ff"Pplr ""^T 1 "* **ri/fir mntmTgnt which is 

expressed from sample area 36 as cover slip 32 is pressed to adhesive 28 to produce a slide. In 
addition to sample material and/or mountant which is expressed from sample area 36, expansion 
volume 104, air or other ambient gas can be compressed into volume 1 04 during the closing 
operation, inhibiting damage to the seal between slide base 24, adhesive 28 and cover slip 32 due to 
pressure build-up in sample area 36. In addition, fluids and gases in sample area 36 can expand due 
to heat caused by the mi crosc ope light source or by chemical reaction after the seal is completed 
during slide preparation. 

Expansion volume 104 is also intended to receive such materials expressed from sample 
area 36 after production of a slide. By receiving expressed materials, expansion volume 104 
reduces the possibility of the g yp** 1 ** 5 *^ sample material, especially hazardous sample material, 
from damaging the seal of adhesive 28 and/or escaping from the slide and contaminating the 
laboratory environment Also, expansion volume 104 serves to isolate sample material from 
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contacting adhesive 28, thereby inhibiting contamination of the sampk material by adhesive 28. 
Expansion volume 1 04 can also inrhK*f rnatrrialt which it is desired to supply to sample area 3 6 . 
For example, if the sample material in sample area 36 comprises a bacteria, a coating ofbacterial 
nutrient can be deposited within expansion volume 104, leaving some of volume 104 empty. 
Another example is if a crystallization process is to be o bs er v ed in sample area 36, a reservoir of 
solute to supply the p r o c ess can be provided in volume 104. In suck cases, it is contemplated thai 
migration of sample twntpTtat between sample area 36 and ^xpim^^" volume 104 vvifl be desi r able, 
and intentionally tr* rt wr -H r by thermal means (beating and cooling of the sample material), by 
mechanical means (compressing and releasing cover sup 32), or by any other suitable means as wiii 
occur to those of skQl in the art 

Expansion volume 104 can be in the form of a groove, moat, well, or tapered area recessed 
into the upper surface of slide base 24 or any other suitable str u ct u re as will occur to those of skill 
in the art In general, expansion volume 104 is outside sample area 36 and can be created by 
chemical or nrechnni^l r^'n^ of slide base 24 or by any other suitable means such as ion etching, 
laser etching, watojet or solid panicle jet erosion, casting, pressing or grinding of the slide 
material. Alternatively, expansion volume 104 can be formed by creating a cavity in a center layer 
of a two layer slide base with appropriate connecting ports or conduits to the enclosed sample 
space. 

While it is presently preferred that expansion volume 1 04 be provided in combination with 
adhesive 28, it is contemplated that in some circumstances adhesive 28 can be omitted. In such 
cases, surface tension of the sample material will provide sufficcnt adhesion of cover slip 32 to 
slide base 24 and sample area 36 will surrounded by expansion volume 104. 

If desired, more than one expansion volume 104 can be included to provide redundancy 
and/or an indication of the historical state of sample material. For example, as shown in Figure 5, 
two expansion volumes 104a, 104b are provided in the fbnn of concentric moats surrounding 
sample area 36, each volume 104a, 104b being spaced from the other and not in direct fluid 
communication therewith. In such a case, volume 104& can receive expressed sample and/or 
mountant materials when the slide is fabricated but material will only be expressed to volume 1 04b 
if volume 104a is substantially full, indicating improper production of the slide or subsequent 
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mistreatment of the slide due to overhearing, excessive closing farce, etc. Additionally, volume 
104b serves to further isolate sample material ftom contact wim adhesive 28, further inhibiting 
^mi^ n of the sample material by adhesive 28. If security of the sample material is essential, 
for example wim particularly h^ 104a and 

volume 104b can also be provided In such a case, 

sample materia 

volume 104b and penetrate the seal of adhesre 11 
is also contemplated that adhesive on land 108 will farther inhibit subsequent tampering or access 
to sample material in sample area 36 once cover slip 32 has been adhered thereto. 

In the example of Figure 5, expansion volume 104b is shallower than expansion volume 
104a. It is contemplated that, in some circumstances, it will be desirable to intentionally express 
sample material into expansion volumes 104. expansion volumes 104 effectively acting as a portion 
of sample area 36. This will allow different thicknesses of sample material to be arranged with 
sample area 36 and can permit sample material comprising Hvi^ 

in different ways, depending cm the relative depth of volumes 104- Additionally, expansion 
volumes 104 can have different depths to accommodate different thicknesses of sample material 
and this relative difference of depths allows stereoscopic 3D or spectroscopic ineasuremenis of the 
sample material to be made at different sample thicknesses. 

It is also contemplated that expansion volumes 104 are not limited to constant depths, and 
the depth can vary with the distance from sample area 36 or can vary with the angular location 
about sample area 36. 

Referring now to Figure 6, another slide system in accordance with the present invention is 
indicated generally at 150. In addition to slide base 24, adhesive 28, cover slip 32 and expansion 
volume 104, slide system 150 further comprises an active element 154 which surrounds sample 
area 36 between adhesive 28 and expansion volume 104. It is contemplated mat active element 154 
can comprise a variety of substances or combinations of substances, such as antibiotic, antiseptic or 
radioactive substances suitable far neutralizing particular biohazardous sample m a terial* . In use, if 
a sample material expands or otherwise migrates past expansion volume 1 04, the sample material 
will contact active element 1 54 and thereby be rendered neutralized or safe before contact with 



adhesive 28. In other uses, active dcmait 154 can be comto 

single application of adhesive/Bctivexnaterial to slide base 24. In slide system 150, expansion 
volume 154 serves to isolate active element 154 from the sample material itself to prevent 
undesired influence of active element 154 on sample material in sample area 36. As an additional 
form of isolation, it is contemplated that active element 154 can be deposited onto slide base 24 
between two concentric adhesive 28 layers (not shown). While it is presently preferred that active 
element 154 win be applied to slide hase 24. it is contemplated thai in some circumstances active 
element 1 54 and/or adhesive 28 can instead, or in addition, be applied to cover slip 32 if desired. 

Figure 7 shows another slide system in accordance with the present invention is indicated 
generally at 200. System 200 is quite similar to system 100 ofFigure 4 with the addition of one or 
more regions 204 of test materials to sample area 36. It will be ^predated that it is often 
important to test the ef^ of differed 

readily accomplished using slide system 200. Further, slide system 200 is believed to be 
particularly suited to testing surface phenomena, such as the effect of catalysts on chemical 
reactions etc, crystallization phenomena, etc by introducing test materials to these processes and 
allowing observation thereof. As shown in Figure 7, apdetteof sixregicms 204ofte^ 
have been deposited onto sample area 36 of slide base 24. Each region 204 can include a different 
substance whose interaction with a sample material is of interest For example, each region 204 can 
comprise a different one of six diSerent antibiotic materials which it is desired to expose a sample 
material to or can comprise dtftent catalysts which it is desired to expose sample material 
reagents to. Further examples of likely testing materials include antiseptic compounds, antibiotics, 
antibacterial agents, biological agents, antibodies, various test chemicals such as pH testing 
chemicals, stains, fluorochromes, or immunologically based fluorochromes, commonly known as 
immune antigen fluorochromes. 

It is contemplated that an indication will be provided to the rnicroscopist, either on slide 
base 24 or on accompanying materials, as to what material is in each region 204. It is contemplated 
that slide system 200 will be available for various uses with standard sets of test materials. For 
pnraimpi^ slide system 200 can be provided to hospitals with a s t a n da r d iz ed set of antiseptic test 
tppt^flU and slide system 200 can he provided to analytic chemistry laboratories with a 
standardized set of reagent test materials. Slide system 200 can be conveniently repackaged at a 
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manufacturing facility under sterile conditions. It is also contemplated that in same circumstances, 
supplied test h)^* 1 ™^ can comprise other materials, such as bacteria or viruses. 

The use of slide system 200 will be apparent to those of skill in the ait For example, & set 
5 of six common antibiotics can be provided in areas 204 and a sample material, such as living 
bacteria, is then deposited in sample area 36 and cover slip 32 is brought into engagement with 
adhesive 28 to seal the bacteria sample within sample space 36. A researcher can then observe the 
reaction of the bacteria to the six different test antibiotics through the microscope and observe 
which of six test areas 204 adversely affects the bacteria. 

10 

Hie synergistic effects between different chemicals and antibiotics can also be easily tested 
using slide system 200. For example, the H-pyloria bacterium has been found to be resistant to 
standard antibiotics such as tetracycline but die bacteria are susceptible to tetracycline when the 
tetracycline is used in the presence of a bismuth compound Tests of this type can be rapidly 
15 conducted using slide system 200 wherein it is contemplated that an antibiotic can be located in 
area 204 alongside, in conjunction with, or mixed with another r.hftmiwil compound, chemical 
antiseptic or even a second antibiotic. The exact effects of the combination on the bacterial sample 
material can then be conveniently studied. 

20 Test materials such as stains, fluorchromes, vital stain* or vital fluorochromcs can also be 

employed in test areas 204. In such a case, living sample material and suitable media are placed in 
sample area 36 and, over a period of a few minutes, material in test areas 204 will dissolve into the 
media and will be taken up selectively by the applicable portion of the living sample material .-/The 
results are then observed under the microscope. This permits the clinician to avoid the separate 

25 staining step that is normally associated with the use of vital stains or vital fluorochromes on a 

slide. This is particularly advantageous as vital stains and fluorochromes are dangerous to handle 
and providing such materials as test rnat*nai* in slide system 200 mitigates the risk to the clinician. 

It is contemplated that areas 204 of test material can be deposited on slide system 200 by 
30 known printing, thin film coating or vacuum chemical deposition methods and techniques, or any 
Other suitable method as will occur to those skilled in the arL Ifit desired to provide a larger 
amount of test material, or to localize where in it applied, wells or depressions (not shown) can be 
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recessed into the surface of sEde base 24 and then filled with the desired testing materials. 



While Figure 7 shows test regions 204 as six equjd-sixedciiTOlarare^ tbe present 
invention is not limited to six test areas, cor do test areas 204 have to be circular or cqui-sized. 
Further, while it b presently preferred that test area 204 be applied to slide base 24, to allow 
observation of sample material above test areas 204, it is contemplated th& 
it can be desired to apply test areas 204 to cover slip 32 or to both cover slip 32 and slide base 24. 
In fact, in a presently prefe rr ed aspect test for synergistic effects bet ween test mat e ri al * can be 
accomplished by providing regions 204 on both slide base 24 and cover slip 32 in sample area 36. 
In such a case, a set of two or more test materials of interest are provided as a series of "stripes" 
across slide base 24 in sample area 36, each stripe being one test material A second set of test 
materials, either the same or differing from those of die first set, are provided as a set of "stripes** 
across cover slip 32 in sample area 36. In use, sample material is placed in sample area 36 and 
cover slip 32 is adhered to adhesive 28 with its stripes orthogonal to the stripes on slide base 24 to 
form a "checkerboard** of test materials whose intersection points provide combinations of the test 
materials. 

It will be appreciated that slide system 200 provides a rapid and convenient system and 
method of conducting assays of a sample material's characteristics and susceptibilities employing 
microscopic analysis. Further, this system can be used to test other infectious agents, both as a 
sample material and as a test material, including viruses, cells, fungi and parasites as well as 
bacteria. Also, phototoxic materials can be employed as test materials aloowing simple and 
effective observation of phototoxic tests. 

Figures 8, 9, 10 and 11 illustrate additional slide systems in accordance with the present 
invention. In these systems, electrical conductors and/or electrical components are provided in the 
slide system and can be used tor testing the electrical pr o perti es of a sample material, including 
characteristics such as electrophoresis, electrolysis, electrochemical action, corrosion and dipolar 
behaviour. The electrical conductors and/or components can be formed by any suitable known 
manner, including semiconductor manufacturing techniques. 



In Figure 8, a slide system in accordance with the present invention is rnHfeatrri generally at 
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250. In system 250 electrical conductors 254, shown as conductive traces, are formed within 
sample area 36 using suitable techniques, such as semiconductor manufacturing or printed circuit 
board fabrication techniques. Conductors 254 extend out of sample area 36 and arc connected to 
terminals 258a, 258b located on die surface of slide base 24 outside of sample area 36. Preferably* 
5 conductive circles 262 are connected to the ends of die condnetoxs 254 to prevent field 

concentrations at the ends thereof. It should be noted that adhesive 2S covers conductors 254 such 
that sample area 36 is still sealed when cover slip 32 is adhered to adhesive 23, 

Slide system 250 can be employed in a similar manner to the slide systems described above 

10 but with the addidonal capability that conductors 254 can be used for electrical testing of living 
sample material or mobile sample material within sample space 36. For example, an electrical 
potential can be applied between conductors 254, via contacts 258a and 258b, to cause an 
electrophoresis reaction to occur in sample space 3 6 between the conductors. The electrophoresis 
reactions can thereby be observed through the microscope, under suitable lighting conditions, such 

15 as under reflected or transmitted light Thus, a researcher can rxaminr precisely the 

electrochemical or bioelectrical effects on living systems or on mobile material samples. Further, 
slide system 250 provides new opportunities in die area of electro-chemistry for studying the 
precise reactions that are involved in electrochemical deposition or decomposition and interactions. 
While it is presently p r efer r ed that conductors 254 and contacts 258 be formed on slide base 24, the 

20 present invention is not so limited and it is contemplated thai these features can be provided on 
cover slip 32, if desired. In such a case, it is further contemplated that conductors 254 can be 
provided on each of cover slip 32 and slide base 24 and thus an electric potential can be applied 
vertically through sample area 36, if desired. It is also contemplated that conductors 254 can be 
traces of magnetic material, which need not necessarily be electrically conductive, to allow studies 

25 of the effects of magnetic fields on sample material in sample area 36. 

In Figure 9, a slide system 300 which is similar to slide system 250 is shown. Slide system 
300 includes die features of slide system 250 and further comprises a coating 304 which has been 
applied to sample area 36. Coating 304 can be included to provide an acceptably smooth surface 
30 which can be more easily sealed with adhesive 28 and/or can comprise dielectric, insulating or 
semiconductor materials or can comprise selectively reflective materials which can act as optical 
filters. Further, coating 304 can be biologically or chemically inert to prevent direct contact 
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between conductors 254 and sample material in sample area 36 litis can, far example, prevent 
unwanted chemical reactions between a san^c material and condu^ors 254. 

Another slide system in accordance with the present invention is mdicatwi generally at 350 
in Figure 10. In system 350, a conductor 354 extends through sample area 36, between contacts 
358a and 358b and a conductor 362 extends through sample area 36 between contacts 366a mid 
366b. Electric potentials can be applied between contacts 358a, 358b and/or 366a, 366b to create 
electro-magnetic, radio frequency or electrical fields in sample space 36 to observe the reaction of a 
sample material to an applied field. As wBLbe apparent to those of skill in the art, for observation 
of only electro-magnetic effects, a single conductor can be employed, provided that each end of the 
conductor extends out of sample area 36. 

Conductors 354 and 362 can be deposited in helical, grid or linear patterns using known 
semiconductor trfthnVpire t printed circuit board fabrication techniques or any other suitable 
techniques, as will occur to those of skill in the art It is also contemplated that conductors 354 and 
362 can also be coated with thin layers of optically transparent materials (Le. •materials which are * 
transparent to the light wavelengths (visible, IR, UV, X-ray etc*) used to observe the sample 
material), such as m ^nlflrin^ dielectric, or semiconducting materials. The coating can be selected 
to permit different kinds of testing to be carried out on samples and/or to prevent contamination of 
the sample material by conductors 354 and 362. Further, while referred to herein as conductors, 
conducto rs 354 and 362 can also be formed of resistive or semi-conductor materials for other uses . 
For example, if formed of resistive mntnrial, conductors 354 and/or 362 can be used to apply beat to 
sample area 36. If formed of semiconducting materials, ^Wige* in the resistance of conductors 358 
and/or 362 can be measured to identify various conditions within sample area 36. It is further 
contemplated mat sample area 36 can be provided with a coating (not shown), similar to coating 
304 of slide system 300, which can comprise dielectric, insulating, semiconductor or selectively 
reflective mirfninls as desired. 

Another slide system in accordance with the present invention is indicated generally at 375 
in Figure 1 1. In slide system 375, one or mare various small electric circuit components 378 can 
also be placed in sample area 36 using a variety of known techniques, such as surface mount 
technology (SMT) or semiconductor components or the like can be fabricated in situ, using known 
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techniques. Far example, ssmatt tbennoco^ie o within the sample area to 

measure the temperature within sample area 36. The components can be coated with adhesive*, 
optical compounds and/or inert materials to prevent them from contaminating the sample material 
in sample area 36 or interfering with optical observations therein. 

5 

In the example of Figure 1 1, component 378 has been mounted in a well 379 formed in the 
underside of slide base 24 and which is maintained in place by as electrically condnctive cpoxy 380 
which electrically connects component 378 to contacts 382 and 384 via conductors 3 86 and 3 88. 

10 Other components 378 which can be provided include light sources, such as light emitting 

diodes (LED) or surface mount semiconductor laser devices which can be mounted on, or 
embedded in slide base 24 and connected to suitable electrical supplies via conductors. For 
example, it is contemplated that a light source can be mounted in the center o£ and flush with, the 
surface of sample area 36* The light source can be selected appropriately to yield an extremely 

15 bright and compact light source right at the surface of slide base 24. thereby providing an efficient 
means to iUuminate sample material therein. In use, the researcher will place the sample material 
direcdy over the light source in sample area 36, or will place enough sample material in sample 
area 36 to ensure that some will be directly over the light source, and will enclose the sample 
material with cover slip 32 which is adhered to adhesive 28. The microscope's objective lens is 

20 tfrgn focused on the bundle of light rays radiating from the light source which illuminate the sample 
material. Further, it is contemplated that the LED spread function can be matched to the numerical 
aperture of the microscope objective in order to optimize the proportion of the light captured by the 
objective, thereby producing a brighter final image. 

25 As will be apparent, this method of illumination can be used to effectively illuminate 

sample material with monochromatic light by selection of a light source which emits light in a 
specific range of wavelengths. For example, LED's of gallium nitride on silicone carbide produce 
light with a center wavelength of 430 nanometers. It is contemplated that microscopy work can be 
performed using these LED light sources or serniconductor laser or other light sources to produce 

30 very high resolution images mat are relatively free from chromatic aberrations. 



Another component 378 which can be employed is a measuring photodiode. Such a 
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phrtHi^df can be iotegrally mounted in simple area 36 to monitor the brightness of the 
jUrnninatirig ligfr and to provide a feed back signal to a control system which stabilises the output 
of theiliummalinglamp. Inun*case,theplH>tDdioa^ 

within sample area 36 and, as the sample material is flhnninaled either by conventional lighting or 
by LED or laser light Bource methods described above, the photodiode produces an electrical signal 
which is indicative of the ffliimtnating light energy. This electrical signal can then fed to a control 
which can control the power supply to the light source, operate an iris, neutral density filter or LCD 

Shutte r. 

As wul be apparent different photodiodes can be used to monitor different wavelengths of 
light For example, a silicon carbide or gallium nitride photodiode can be used to monitor the 
intensity of an ultraviolet (LJV) light source and a silicon photodiode can be used to monitor the 
intensity of visible light source and an indium gallium arsenide photo diode can be used to monitor 
the intensity of an infia red light source and these photodiodes can be included either individually, 
or in combination, as desired. 

Yet another component 378 which can be employed are piezoelectric components, such as 
piezoelectric transducers and their related conductors. These piezoelectric transducers can be used 
to create acoustic fields in sample area 36 to, for example, study the effect of acoustic waves on the 
sample. The same transducers can be used to detect acoustical emissions emanating from the 
sample material during examination. Further, in the micro perfusion embodiment of a slide system 
in accordance with the present invention which is described below, such transducers can be used to 
provide information on flow rates, particulate loadings and fluid characteristics using known 
ultrasonic Peppier techniques. As mentioned before, piezodectric transducers can be mounted 
adjacent sample area 36 via any suitable technique, such as SMT, or can be fabricated in situ using 
known techniques. 

Another slide system in accordance with the present invention is indicated generally at 400 
in Figure 12, In slide system 400, slide base 402 is fabricated from three layers 404, 406 and 40* 
of suitable material, such as any of use optical plastic and/or glasses mentioned above which are 
bonded together via any Suitable technique as will occur to those of skin in the art A pair of micro 
perfusion ports 410 and 412 are provided in sample area 36 and are formed, prior to bonding of 
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layers 404, 406 and 408 together by drilling parts 41 0 and 412 and coimccticm ports 414 ind 416 in 
layer 404. Next, grooves or slots 418 and 420 are formed in layer 406 such that, when slide base 
402 is awmhlfld from layers 404» 406 and 408, connection port 416 and mictoperfusfon port 412 
are in fluid connection via slot 420 and nucroperfuskm port 410 and connection port 4 1 4 are in 
fluid connection via slot 41 8. As will be apparent to those of skill in the art, such ports can also be 
provided vertically through slide base 402 or cover slip 32. 

Micropcrfusion ports 4 10 and 412 permit gases, nutrients, fluids, renewed sample material, 
etc. to be delivered to and/or removed from sample area 36. For example, nutrients or chemicals 
can be delivered to sample area 36 to permit microscopic examination of the growth of an organic, 
inorganic or living system. In the case of an inorganic system, it is possible to watch the formation 
of crystals in real time. Further, it is possible to observe a cellular, parasitic, bacterial or viral 
culture and supply it with nutrients it requires over a relatively long period of time. Further, fluid 
flow through port 412 and 416 can also be used to cool or heat the sample material in sample area 
36. 

Further, micro perfusion potts caa be used to supply different substances to sample area 36 
to observe their effect on the sample material. For example, in the area of cellular research, these 
ports can be used to supply different nutrients or different chemical substances to cells in sample 
area 36. In this way it is possible to use the slide system of the present invention to microscopically 
observe the effect and/or damage caused by chemicals or biological hazards to living cells or 
chemical processes and compounds. 

Those of skill in the art will realize that ports 410 and 412 can be fabricated in a variety of 
manners, including by etching the surface of one or both layers of a double layer slide base. In this 
case, two corresponding mirror-image grooves are etched on the surface of one face of each layer 
base and the ports drilled or etched through the top layer, connecting with the groove on the top 
layer. The layers are then bonded together to create the mi uoper fusion port and the connector port 
In addition, it is also contemplated that the ports can be of several different configurations, shapes, 
and numbers depending on their desired use. 



Another slide system in accordance with the present invention is indicated generally at 425 
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in Figure 13. Ia slide system 425, sample area 36 includes a moat 426 to which two rnicroperfusxm 
ports 428 and 430 are connected A5 shown ia the Figure, ports 428 and 430 extend downward 
through slide base 24 and respectively engage inlet 432 and outlet 434 conduits on a microscope 
stage 436 which includes a central passage 435 to allow light to pass through sample area 36. The 
connection between port 428 and inlet conduit 432 is sealed by an O-ring 436 and the connection 
between port 430 and outlet conduit 434 is sealed by a similar O-ring 438. A slide assembled with 

tlide gy«tem 423 ia mamtmnaH in contact with 416, flm« maintaining rhft CAnl k^ Kn i ^n pnrr 
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those of skill in the arc 

Slide system 425 allows various materials to be supplied end removed from sample area 36, 
through moat 426. One perceived advantage of system 425 of that of system 400 is that it only 
requires a single layer slide base 24, reducing the cost and manufacturing time for system 425, 
although requiring a suitable stage 436 to be available. 

Another slide system in accordance with die present invention is indicated generally at 450 
in Figure 14. In slide system 450, moat 452 is connected to microperfusion pans 454 and 456 
whose connection points 458 and 460 are located on the top surface of slide base 462. As shown, 
slide base 458 comprises three layers 464, 466 and 468. Layer 464 is a continuous layer , while 
layers 466 and 468 have various features relating to microperfusion ports 454 and 456 formed 
therein* as shown in the Figure. As also shown in the Figure, a clamping device 470 operates in 
conjunction with a conventional stage 472 to maintain an assembled slide from slide system 450 in 
place. Clamping device 470 includes conduits 474 and 476 to connect to connection points 458 
and 460 respectively and O-rings 478 and 480 seal the connections therebetween. Stage 472 
includes an aperture 482 to allow light to pass through sample area 36. 

Another slide system in accordance with the present invention is indicated generally at 486 
in Figure 15. Slide system 486 is intended for deep UV and X-ray microscopy use wherein optical 
glass or plastic is opaque or otherwise not sufficiently transparent to the desired wavelengths. In 
slide system 486, cover slip 488 has a dun layer 490 of a metallic, crystalline or any other suitable 
material which is transparent to the desired wavelength applied to its underside. Next, the material 
of cover slip 488 above layer 490 in sample area 36 is removed by any suitable means, such as 
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etching, tth*^™"^ etc* until only layer 490 remains. Thus, an aperture 492 is formed to expose the 
upper aide of layer 490, the lower side of layer 490 forming part of sample area 36. The outer ring 
<rf material from cower sbp 488 is kft to 
thereof 

Slide base 494 has a thin layer 496 of a metallic film or a crystalline film which is 
transparent to the desired wavelength, or reflective thereto, applied to its top side in sample area 36. 
The material of slide base 494, under layer 496, in sample area 36 is removed by any suitable 
means, such as etching or machining, to form an aperture 498 to expose the lower side of layer 496, 
the upper side of layer 496 forming part of sample area 36. Thus, light of an appropriate 
wavelength need only pass through layer 490 and/or layer 496 to illuminate sample material in 
sample area 36. 

The present invention is not 1*™**™* to the particular combinations of features described 
above, as will be apparent to those of skill in the art For example, active clement 1 54 of slide 
system 150 can also be provided in any of the other slide systems. Other desirable combinations of. 
features will be apparent to those of skill in the art and do not depart from the scope of the present 
invention. 

The slide systems of the present invention can be provided in sterile and substantially 
contaminate-free form in a sealed paper or plastic film protective package. In Figure 16, such a 
package is indicatrd generally at 500. In this example, package 500 contains slide system 100, 
described above. 

Package 500 includes a base sheet 504 to which slide base 24 and cover slip 32 are affixed 
by a low tack releasible adhesive 50S. Adhesive 508 is selected to allows base sheet 504 to be 
easily separated from slide base 24 and cover slip 32 without leaving an optical residue. As shown, 
base sheet 504 includes a score line 512 from which the center of sample area 36 and the center of 
cover slip 32 are equi-spaccd. Thus, when base sheet 504 is folded at score line 512, cover slip 32 
is brought into contact with adhesive 28 in the desired, centered, position. 



Package 500 further includes atop sheet 5 16 which is sealed to base sheet 504 via a 
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releasibte adhesive 520 coating located about the bonier of the base sheet 504. Preferably, adhesive 
520 is sekrtrd to ensure thai package 500 cannot be re-closed -without dear evidence of its having 
been opened, Le. - it is a tamper-resistant package. Top sheet 516 includes a release coating 524 
on its bottom surface so that it will easily peel away nom adhesive 28 on slide base 24 without 
5 reducing th© ability of adhesive 28 to adhere to cover slip 32 wbea the sEde is used. As will be 
apparent to those of skill in the art, slide system 1 00 and package 500 are sterile and can be 

mrnnrfhrfifwd ittj/W *>Wn www «wwtttf nni 1ft reduce tfift rhnnr*> fliat crmfqmtnnpfc T+*rh «nmpU 

area 36. 

10 In order to use system 100 supplied in package 500, the top sheet 516 is peeled off bottom 

sheet 504 to reveal slide base 24 and cover slip 32. A selected amount of sample material and/or 
_ mountant is applied to sample area 36 and the slide is closed by folding base sheet 504 at score 512, 

ffi bringing cover slip 32 into contact with adhesive 28. Once cover slip 32 has contacted the adhesive 

W 28, the user applies pressure through folded bottom sheet 504 to compress the sandwich of slide 

q 15 base 24 and cover slip 32 and to thereby set adhesive 28 valing sample area 36. Bottom sheet 504, 

1 z which is now on the top and bottom of the sandwich, is peeled away from the finished slide, 

n \ 

L : Figure 17, shows another example of a slide system package 600, which is preferred for use 

Sf1 in an a utom ated slide picpaiali on systems. In Figure 17, like components to those shown in Figure 

: ^ 20 1 6 are indicated with like reference numerals. As shown, package 600 includes & base sheet 604 

S with a series of regularly spaced locating perforations 608 adjacent opposite edges 612. It is 

contemplated that a continous series of bottom sheets 604 will be provided, wherein edge 61 6a is 
connected to edge 616b of the next base sheet 604. A perforated tear line (not shown) can be 
provided between adjacent packages 600 if desired. During an automated slide preparation process, 
25 the supply of bottom sheets 604 is moved by engagement cf sprockets with locating perforations 
608. A top sheet, not shown, similar to top sheet 516 in Figure 16, covers at least slide base 24 and 
cover slip 32 to maintain sterility and cleanliness of the contents of package 600 end is adhered 
thereto via. a suitable adhesive, as was the case with package 500. 



30 



An example of an mnm w riftrt slide p re parat ion process will now be described- A supply of 
packages 600, with slide Vases 24 and cover slips 32 therein, is transported along an assembly line 
by suitable sprockets which engage locating perforations 608. Hie top sheet is separated from base 
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sheet 604 by any suitable means, sach as a toller, to expose slide base 24 and cover slip 32. Bottom 
sheet 604 is transported to the area of a dispenser of ssn^ material vdddi is airaoged to defiver a 
measured amount of die sample material to sample area 36, as determined by the relative 
positioning of perforations 60S. A folding machine, weU known in tep^erhandiiigindus^, 
folds bottom sheet 604 at score line 512 to bong cover slip 32 into engagement with adhesive 28 to 
provide a slide with a preliminary seal Bottom sheet 604 is then removed from the slide which is 
then transported to a final closing press which applies a predetermined pressure to firmly close 
cover slip 32 to slide base 24. The thickness of the finished slide is then checked and, when 
confirmed, the fi™«>w* slide is placed in a delivery tray. The finished slide can also be labelled 
with suitable identification data to identify the sample material enclosed in the slide. 

The j—*Vngn)g of a slide system in accordance with the present invention is presently 
believed to be particularly ad vanta geo u s. Packages 500 and 600 serves both as a method of storing 
unused slide systems in a sterile and clean manner and a method of producing a finished slide 
wherein the rmcroscopist need not dirccdy touch the slide base or cover slip prior to scaling the 
sample area. The bottom sheets 504 and 604 also help to inhibit the transfer of any hazardous 
material from the slide to the microscopist'* bands. 

As stated earlier, it is understood that no optical residue (Le, - residue which will interfere * 
with the resolving of a desired image within sample area 36) from adhesive 508 on bottom sheets 
5 04 and 604 will remain on the bottom of slide base 24, especially within the area of sample area 
36. Accordingly, adhesive 508 should be carefully selected to ensure that it will not leave an 
undesired optical residue. Alternatively, the adhesive may be located on bottom sheets 504 and 604 
so that it only contacts a peripheral area of slide base 24 and cover slip 32 to avoid possible 
contamination of the sample area 36 of slide base 24 or cover slip 32. 

It is contemplated that the sterility of package 500 or 600 can be accomplished either by 
radioactive sterilization or by heat sterilization and packaging is preferably p erf or med in a clean 
room environment A benefit to radioactive sterilization is it con be performed after the slide 
system has be packaged. 

It is also contamplated that, as described above, in some circumstances a slide system in 
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accordance wMi the present invention win be^ 

volume surrounds sample area3d. In such a case, use fpackageSDO or600 towchasysten wiU 
involve a user removing covct 

maintain sterility and/or to prevent contamination, and then place cover slip 32 onto the sample 
material in sample sea 36 in a eonventbnal manner. Even in this case, it is believed that packages 
500 and/or 600 provide significant advantages over prior melhods of suppiyi^ 
slips for microscopy. 

As will be apparent to those of skill in die art; the present invention provides many 
advantages and improvements over conventional slides for microscopy. Embodiments of the 
present invention can be used for live or fixed specimens of biological, organic or inorganic matter. 
The present invention is believed to be particularly suited for use with living sample materials, 
including bacteria, cells, vital fluids such as blood and lymphatic fluid, parasites, or viruses or 
combinations thereof. The present invention can also be used to study the interaction of living 
material with chemicals; biological products; electric* magnetic photo, or acoustic fields; ionizing 
or other radiations; and other living material. 

In addition, the present invention provides a microscope slide system and a method of 
producing high quality slides which are ftee of contamination and artifacts and which help maintain 
sterile conditions during the slide preparation process. Embodiments of the present invention 
provide a range of features which aid the researcher. In addition, it will now be appreciated that 
the present invention includes embodiments having feat^ 

adhesives, expansion zones, and neutralization zones to reduce the risk of hazardous materials 
escaping fiom the sample space and reaching the working environment 

The above-described embodiments of the invention are intended to be examples of the 
present invention and alterations and modifications may be effected thereto, by those of skill in the 
art, without deperting from the scope of the invention which is defined solely by the claims 
appended hereto. 
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I claim: 

1. A slide system for microscopy comprising: 
aslidebase; 
a cover slip; and 

5 an adhesive layer on a surface of at least one of said slide base and said cover slip, said 

adhesive layer surrounding a portion of said surface such that when said slide base and cover slip 
aie engaged with said adhesive layer to form an assembled slide, said adhesive layer and said cover 
slip enclose and define a sealed sample area. 

10 2. A slide system according to claim 1 wherein said adhesive layer is located on said slide 
base. 

3. A slide system according to claim 1 further including at least one expansion volume on at 
least one of said slide base and cover slip, said expansion volume being adjacent said adhesive 

15 layer within said sealed sample area. 

4. A slide system according to claim 3 including two expansion volumes on at least one of said 
slide base and cover slip within said sealed sample area, one of said two expansion volumes being 
adjacent said adhesive layer and the second of said two expansion volumes being spaced from said 

20 first expansion volume by a land. 

5. A slide system according to claim 1 further including at least one expansion volume on at 
least one of said slide base and said cover slip and an active element, said expansion volume 
surrounding said portion of said surface and said active element surrounding said expansion volume 

25 and being between said adhesive layer and said expansion volume within said sealed sample area* 

6. A slide system according to claim 5 including two expansion volumes surrounding said 
sealed sample area said active element being between the outermost of said two expansion volumes 
and said adhesive. 

30 

7. A slide system according to claim S wherein said active element is an antibiotic. 
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8. A slid? yypf *tti aggftnimg . to claim, S ^wjlCXcill^^id^CtiVC^l^ffiiSPt IS SP antiseptic. 

9. A slide system according to claim 1 further comprising at least one test m a t e ri a l applied to 
at least one of said slide base and cover slip such that said test material is whbin said sealed sample 

5 area. 

10. A slide system according to claim 9 inrM?"E at least two test materials, at least one of said 
test materials being applied to said slide base and at least another of said at least two test materials 
being applied to said cover slip such that, wbeasaid sealed sample area is formed, said test 

10 materials on said cover slip are proximal said test materials on said slide base. 

11. A slide system according to claim 1 further comprising a sealed package, said slide base and 
said cover slip being clean and sterile within said wrapper. 

15 12. A slide system according to claim 11 wherein said package includes a first surface within 
said package to which said slide base and said cover slip are releasibly adhered. 

13. A slide system according to claim 12 wherein said slide base and said cover slip arc adhered 
to said first surface in a spaced, juxtaposed arrangement such that, by folding said first surface at a 

20 point between said slide base and said cover slip said slide base and cover slip are brought into 
engagement to form said sealed sample area. 

14. A slide system according to claim 13 wherein said point between said slide base and said 
cover slip c omp r i ses a fold line. 

25 

15. A slide system according to claim 13 wherein said package further includes means to 
receive a mechanical drive to move said package. 

16. A slide system according to 1 wherein each of said slide base, said cover slip and said 
30 adhesive have a preselected thickness such that, when said assembled slide is formed it has a 

preselected overall thickness, 
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17. A slide system according to claim 16 wherein said preselected thickness of each of said 
slide base, said cover slip and said adhesive are (he same. 

lg. A slide system according to claim 16 farther comprising a recess in said surface, said 
adhesive being placed in said recess. 

19. A slide system according to claim 16 further comprising a spacer having first and second 
sides and a preselected thickness and wherein said spacer surrounds said portion of said surface and 
said first side engages said adhesive on said surface and said second side includes an adhesive to 
engage the other of said slide base and cover sH^ 

slide base, spacer, each of said adhesives and said cover slip. 

20. A slide system according to claim 1 wherein said adhesive b reieasible. 

21. A slide system according to claim 1 further including at least one conduit extending 
between said sealed sample area and a surfac e of said slide base. 

22 . A slide system according to claim 2 1 including at least two conduits extending between said 
sealed sample area and a surface of said slide base. 

23. A slide system according to claim 21 wherein said surface is the surface of said slide base 
which forms part of said sealed sample chamber. 

24. A slide system according to claim 21 wherein said surface is opposite the surface of said 
slide base which forms part of said sealed sample chamber. 

25. A slide system according to claim 1 wherein at least one of said slide base and said cover 
slip includes at least two electrical conductors extending between said sealed sample area and a 
surface on said at least one of said slide base and said cover slip outside said sealed sample area. 



26. A slide system according to claim 25 wherein one of said at least two conductors is on said 
slide base and the other of said at least conductors is on said cover slip. 
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27. A slide system according to claim 2S further comprising an insulating coating on said 
conductors within said sealed sample. 



28. A slide system according to claim 1 wherein at least one of said slide base and said covet 
slip includes an electrical conductor in said sealed sample ansa and having at least two portions of 
said conductor *^t^^^g outside of said sealed sample area. 

29. A slide system according to rf»m 25 further comprising a dielectric coating on said 
conductors within said sealed sample. 

30 A slide system according to claim 25 further comprising a biologically inert coating on said 
conductors within said sealed sample. 

31 x s iide system according to claim 25 further compris i ng a ch e m ic ally inert coating on said 
conductors within said sealed sample. 

32- A slide system according to claim 1 further comprising at least one piezoelectric transducer 
in acoustic contact with said sealed sample area. 

33. A slide system according to claim 1 further comprising a light source on said slide base, 
said light source Qluminating said sealed sample area. 

34. A slide system according to claim 33 wherein said light source is a light emitting diode. 

35. A slide system according to claim 33 wherein said light source is a semiconductor laser. 

36. A slide system according to claim 1 further comprising a light sensor on said slide base, 
said light sensor producing a output representative of an iUuminatkm level in said sealed sample 
area. 



37. A slide system according to claim 36 wherein said light sensor is a photodiode. 
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A slide system according to claim 9 wherein said test material comprises a stain. 



39. A slide system according to claim 38 i?*ffdn said stain is WohazardoBS* 

40. A method of preparing a slide for microscopy, comprising the steps of: 
fl piar-ing fi sample material on a surface ofone of a slide base and a cover slip within a 

sample area surrounded by an adhesive material on said surftce; 

(ii) locating the other of said cover slip and said sHde base over said sample area to engage 
said adhesive material; and 

(iii) pressing said slide cover and said slide base to form a sealed sample area. 

41. The method of claim 40 wherein step (iii) is performed with a preselected force. 

42. The method of claim 40 where in step (iii) said pressing is performed until a pre-selected 
thickness of said prepared slide is obtained. 

43. A slide system for microscopy comprising: 
a cover slip; and 

a slide base including a surface having an expansion volume formed there, said expansion 
volume surrounding a sample area cm said surface and receiving sample material from said sample 
area when said cover slip is placed on said sample area. 

44. A slide system according to claim 43 further comprising a sealed package, said slide base 
and said cover slip being clean and sterile within said wrapper. 



ABSTRACT 



A slide system allowing rapid, sterile, clean and safe preparation and use of microscope 
glides flrffltmning sample materials including living and/or h^ypr^" 1 * preparations or samples. In 
one embodiment, the system comprises a slide base and cover slip which are prefera bly pre-cleaned 
and supplied in & sterile wrapper. Use cover slip, slide base or both have an adhesive coating that 
surrounds a sample area to adhere the cover afip to the slide base, th er eby creating a scaled sample 
area or chamber that is definfid by the slide, the cover slip, and the adhesive. In another 
embodiment, the slide base has one or two grooves or depressions in the surface of the slide base 
positioned whhin die sample area, the grooves or depressions accommodating extra or expanding 
sample material to prevent loss of the sample material into the environment and prevent damage 10 
the adhesive and/or cover slip. A layer of an active element, such as a neutralizing compound, can 
be provided to neutralize sample materials before they escape past the adhesive. The wrapper is 

rigqgned t/i facilitate ***y hnnrlUrjg and to porn it cnnwntenr find gasy mounting of sample material 

into the slide. 



COMBINED BECLAKATKW AND OF ATItHtNEY 

FOR PATENT {APPLICATION 
(P»«el) 

i 

As a below named inventor, j! hereby declare dm: 

i 

My ftudcDBC, post office address ud utijrrtttup are as stated below nest to 

my name; 



I believe I amthe orignal, fast and sole invaanr Qf only one nunc is listed 
Wow) or id original, 6* and joizt mvtisor (tfr phral names are fisted below) of the subject 
matter which is claimed and for which a jpaKcc is sought an the invention entitled 

MTPgOSOOPR gt,TPg SYSTEM WO METHOD OP TJSS 



the specification of whkh is attached herecn [TC wis ©ed or*.. as United 

States AppHcaooa No. or PCT IflJenational ^plicatkm No. 

^ a,- im^AJ <™ fif applicable^ 



1 hereby state that I have reviewed and understand die comma of the 
above-identified ^pecaffcafxan, tnrfudiog the claims, as amended by arty amendment referred 
to above. 

I acknowledge the duty to disclose information which is material to 
patentability as defisd in 37 CFR 1156. > 



I taeby claim foreign priority benefits under 35 U.S.C «U9(aMd) or 
§365(b), of any foreign spplkalian(s) for paientior inventor's ccUifim e. or I 365(a) of any 
PCT iacratknal application wfakh de signates ai least one country other than the United 
State*. Ixsaed below and bnc also rHtif*~3 b^ktw any foreign application for paiem or 
inventor's certificate* or PCT intrauikmol application having a filing date before that of $e 
application on wtfdi priori^ ! 

(Yes/No) 

Csbbsst ftpgiirflrimi Wo wi^ fn^y/Myy /Vr i Priority Claimed 



Ibcrcby claiin tobeDrferaHler35 U.b.C. { 119(e) of any United Stales 
provisions! applications) listed below: 

Agtlaatiflq No. 



COMBINED declarahonIand power of attorney 

FOR PATENT jAPPUCATION 

<P«ge2) 

i 

Status 

Fifed <n.v/vr P ^ } 



m. Actor (Wtavn tia. Jons* a^.^L.iCi «,"~~^ A * rotj 



Address all conapuuJeoce to 



FITZPATRICK, CELLA, BARPER & SC1NTO 
• 277 Pad: A| venae 
New Yoik. N.iY. 10172 
Telephone No. (212) 7S8-2400 



DECLARATION jAND POWER OF ATTORNEY 
FOR PATENT APPLICATION 



CPU*: 3) 

Pafl Nane of Sole or F^BjflvgB^T TMQTHfy u fi TrTT&SP£Q&_ 

Invcator'i rinatare ^M^4X<JLt^o^^^ 

Dsze. 



Qtaeo/SUbiea of P&mm 



— ; 

Post Office Addnas £^3. box av»»ii-,mirw- r< , > ^, irr T|7f . ^ 



If Dwc#; O0A7-t 



) 



TOTAL P. 06 



Blsi a l 

f«r mcsQacdasuiBu 



VERIFIED STATEMENT (DECLARATION) CLAIMING 
SMALL ENTITY STATUS 



'37 OR 1 -9(c) fb^poipgaa ^^^^dt^J^Z^^L^ "*»»*■« drfiwd 
U* f^^Tr^^ocf^^^^^^Z^^^9 ^. Uitd Sua Cods. 

K 1 thCiPtcifiatfMiafit^k^— 



I I panes no.. , 



» * * f _ **** W^MO 0 Sflf >■ I tvVlSt nnitM 1 1 - 



» <* 'ip^S'^^Tirr^^^^?^ ^ """^ w t*™* °r an under 
II mfudipcncra, • 



•NOJH: , _ , <LI ^ r . „_ 




FUU.NAME:««m.p^^ B nTffTrtllTn Mr' 



FUlXKAME: 
ADOKESS: 

VULL NAME:. 
ADDRESS: 




or fttnt No4 _ 



ATTY.OKT.KOj 



fWfrpti IW^W; : 

i 

TOURED STATEMENT (DECLARATION) CLAIMING SMALL ENTITY 
STATUS 0? CTR I J9ffl md U7fcM- SMAli.yismg^CO?^ farf 

i 

Ib«r«by4ftdar«taltai 



f ) ^ garner of ^aatflbui^ccPctHitetf^ 

(XJ m officii of tfcc^aill horiBH Pcoflwro twDp oit m dco actonbtfcttf of fee co n cent f dc Brtfa dbciowt 



! 

mw of cowe nur e*- A.whiflff 
Ap^w/^w^iii.^ ftrnri ftntrr fr-*^ TTpy p 

^ilu^j^ TiT^^^jffijf^ ^n^n^ f^L^V^t] gff^rpx'tf ^Wpgste- Jajgrwi g^te 

X - PC] teSfnficMfDoifactewift. 

ate U AppBeMSaQ-Nb. ^ __6W . 

faox 0 totNo. 



by «qrcaaccn*ftfch watt 00190^ 

j 

(A) FULL NAME of»§^*'fiemett>pw«e>cmveyce # 
ADDRESS 

(X ]SMAU,BU»m£SS CONCERN ( ] HOWROFIT ORGANIZATION 
137) 






OJ 
LJ 

ID 




CD 00 

nj cu 




CD 



o 

m 
m 

M 

O 
nJ 
■£ 

ru 

a 
ffi 
a 
m 



3 

LJ 
ID 




» 



a 

B 

m 

si 
O 

ru 

-= 

ru 

= 

a 
01 
a 
m 



LJ 

or 

3 

1—1 




□ 

03 
30 
M 
Q 
hJ 

a 

m 

p 
111 
■3 



LJ 

D 
□ 

I — I 

Ll 




0J 

n 



o 

U 

d 
□ 

i — i 
Ll. 





I 

I 

i 

I 



o 



o 

03 
a 
M 

a 

fy 

ru 

z 

a 
m 
a 
m 

uj 



LJ 
ZD 

r— I 





j 

i 



TH\S 



